In this paper, we have proven several generalizations of the Banach contraction principle for multiplicative metric spaces. We have also derived the Cantor intersection theorem in the setup of multiplicative metric spaces. Non-trivial supporting examples are also given.
Introduction
The study of fixed points of mappings satisfying certain contractive conditions has many fruitful applications in various branches of mathematics; hence, it has extensively been investigated by many authors (Rad, et al, nd) , (Radenović, et al, nd) , (Mustafa, et al, 2016, pp.110-116) , (Radenović, et al, 2016, pp.38-40) . The Banach contraction principle has been the most versatile and effective tool in the fixed-point theory (Banach, 1922, pp.133-181) . Generalization of the Banach contraction principle has been one of the most investigated branches of research. Matthews (1994, pp.183-197) introduced the concept of partial metric space as a part of the study of denotational semantics of dataflow networks, showing that the Banach contraction mapping theorem can be generalized to the partial metric context for applications in program verification. Hitzler (2001) generalized the Banach contraction principle in the context of a dislocated metric space.
Zeyada (2005, pp.111-114) improved the work of Hitzler in a dislocated quasi metric space. Shatanawia & Nashine (2012, pp.37-43 ) studied the Banach contraction principle for nonlinear contraction ina partial metric space. Suzuki (2008 Suzuki ( , pp.1861 Suzuki ( -1869 characterized metric completeness by the generalized Banach contraction principle. Boyd and Wong (1969, pp.458-464) showed that the constant used in the Banach contraction principle can be replaced by an upper semi-continuous function. Hadžić and Pap (2001) extended the contraction principle to probabilistic metric. Jainet al. (2012, pp.252-258) generalized the Banach contraction principle for cone metric spaces. There have been a number of generalizations of a metric space. Some examples of such generalizations are given above. One such generalization is a multiplicative metric space, where Ӧzavsar and Cevikel (2012) introduced the notion of multiplicative contraction mappings and derived some fixed-point results for such mappings on a complete multiplicative metric space. Hxiaoju, et al. (2014) established some common fixed points for weak commutative mappings on a multiplicative metric space.
In the current paper, we establish an extension of the famous Banach contraction principle in multiplicative metric spaces. The Banach theorem is extended in two ways:
1. The contraction constant depends on the multiplicative distance between the points under consideration.
The behavior of d(x; T x) is considered instead of the comparison of d(T x, T y) and d(x, y).
The derived results carry the fixed-point results of Dugundji and Granas (1982) in a metric space to a multiplicative metric space. Furthermore, to complete the proof of the extension of the Banach theorem, we also derived the Cantors intersection theorem in multiplicative metric spaces. Definition 1.1. (Bashirov et al, 2008) A multiplicative metric on a nonempty set X is a mapping d: X ×X → R satisfying the following condition: 
Main Results
In this section, we are attempting to extend the famous Banach contraction principle into multiplicative metric spaces.
Theorem 2.1. Let (M,d ) be a complete multiplicative metric space and let T: M→M. Also assume that for each α>1 there is a γ(α)>1 such that if 
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Theorem 2.3. Let (M,d) be a complete multiplicative metric space and T: M →M be a map satisfying
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. Consequently, the existence of the fixed point of T follows from Theorem 2.1.
For the uniqueness of the fixed point ,
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